OUR defective knowledge of the biological factors responsible for infiltrative growth is partly due to lack of sufficient information on the biology of the stroma connective tissue in malignant tumours. Thus, growing carcinoma vegetations induce different complicated reactions on the part of the surrounding connective tissue, e.g. fibroblast proliferation and various inflammatory reactions. In the course of the stroma investigations by the writer, special attention has been paid to the transformation ("dedifferentiation") of the connective tissue preceding the actual infiltration by cancer cells and to the simultaneous appearance of high molecular ester sulphates of unknown composition (Sylvan, 1938(Sylvan, , 1941(Sylvan, , 1945 and unpublished data.) Interpretation of the events taking place in the stroma is rendered almost impossible by the multiplicity of intermingling reactions. On this account it was decided to treat each problem separately. Consequently, I thought it advisable to study these changes in cartilage, a tissue characterized by very slow reparative and reactive capacities. Thus, the actual question was to investigate the morphology and the histochemical changes of normal cartilage when infiltrated by carcinoma cells. -In this way comnparisons could be made with the stroma reactions of the different tissues, and with the alterations in the chondroitin-sulphate of cartilage and the unknown stroma 'ester sulphate mentioned above. By selecting suitable cases it was felt that the source of error caused by the connective tissue stroma reaction accompanying cancer vegetations growing from outside the perichondrium, could be avoided.
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For the sake of brevity, the readers are referred to current literature regarding the normal morphology of cartilage (Maximow and Bloom, 1938) . Some (Sylven, in press ).
3. The cancer cells might by direct action be destructive. In order to obtain a satisfactory understanding of the morphological factors they should be interpreted in terms of biochemical principles. Unfortunately, for lack of complete data the chemical principles can only be touched upon.
Cartilage has a strongly acid intercellular matrix, due to the presence of large amounts of chondroitin-sulphuric acid. This substance is very sensitive to even slight changes in pH towards the alkaline side (Blix and Snellman, 1945 (Sylven, in press ). The same mechanism may also operate in carcinomatous destruction of cartilage, evoked either by the stroma reaction or by the cancer cells.
In a general way, we are forced to suppose that the actual destruction, viz. digestion, of cartilage matrix and cells must be an enzymatic process. Proteolytic enzymes may effect such tissue changes. These enzymes may derive either from the cells of the stroma reaction or from growing cancer cells. This suggestion has recently gained some support by studies on the infiltrative growth of mesenchymal tumours (Sylven, 1945 Some surgically treated cases of carcinoma of the external ear were selected. A selection had to be made in order to avoid very advanced and ulcerated cases with pronounced suppuration. No preoperative irradiation therapy was given. Fresh resected material was fixed in 8 per cent formaldehyde solution for hours. Sections were stained in 0.1 per cent toluidine blue in alcohol of varyingconcentrations (1, 30, 50, 60 and 80 per cent), and further, the common connective tissue staining methods were used. For technical details the reader is referred to earlier publications (Sylv6n, 1945) .
RESULTS.
A short account of the original findings is presented in Table I . When considering the complexity of the problem, I have to admit that no final conclusions regarding the biochemical nature of the operating factors can be drawn from the material presented here. Some results, however, seem to be conclusive.
Some information concerning the mutual relationship between cancer cells and the perichondral connective tissue in the absence of any intervening inflammatory stroma reaction was obtained from Case 2, II. The carcinoma strands in question were growing in the perichondrium, which was transformed into a loose metachromatic stroma connective tissue similar to the one met with in most carcinomas (Sylven, 1938 (Sylven, , 1945 and unpublished data.) In the superficial part of the underlying cartilage a moderate decrease in the content of chondroitin-sulphate was demonstrated, the cartilage in other respects apparently being normal. No infiltration of the cartilaginous tissue proper was seen in a considerable area. The observed decrease in intensity of the metachromatic staining reaction was strictly limited to that part of cartilage underlying the cancerous infiltration of the perichondrium.
In two cases of squamous-cell carcinoma (No. 4 and 5) growing cancer vegetations without any accompanying inflammatory stroma reaction were seen to be mingled with cartilage cells in the process of being digested (Fig. 6-9 ). In this area of cartilage the chondroitin-sulphate of the intercellular medium was lacking, apart from some small pericellular halos of metachromatic material here and there (Fig. 4-6 ). All transitions were seen from normal cartilage cells to chondrocytes in necrosis and liquefaction.
In the remaining cases the destruction of cartilage was apparently brought about by the combined activities of the inflammatory stroma reaction and the cancer vegetations. The cartilage changes were gradual, increasing with the advance of the tumorous process, and thus may be described in stages. From Table I (Case 3) it can be seen that the inflammatory stroma reaction which precedes the growing carcinomatous buds, by penetrating the perichondral connective tissue, has the ability to reduce the content of chondroitin-sulphate in the superficial area of cartilage which is otherwise unchanged (Fig. 1) . Apparently as an early sign of the advancing tumour the content of chondroitin-sulphate may be diminished by the action of lymphocytes and plasmocytes (Case 4 and 5).
Actual cartilage destruction was seen to be effected either by the sole inflammatory stroma reaction (Case 1) or by the combined stroma and cancer strands (Case 2). In the cases under consideration, that part of cartilage just being infiltrated was always devoid of the typical ester sulphate. Remains of this substance might be found in the shape of thin pericellular halos. When moving from the area of destruction towards the neighbouring unchanged cartilage a gradual increase in the content of chondroitin-sulphate was observed (Fig. 1, 3-6 ). It may be mentioned that the destructive process seemed to be more rapid and violent in cases of squamous-cell carcinoma than in the basal-cell carcinomas. DISCUSSION. In a previous paper a localized chronic perichondritis was found to cause a decrease in the content of chondroitin-sulph.te in the underlying part of ear cartilage. A Mimilar condition is apparently evoked by a carcinomatous transformation of the perichondral connective tissue, as stated above. It may be suggested that this alteration of the perichondrium affects its normal function, whereby nutrition of the corresponding cartilage becomes impaired. This Fig. 1-9 ).
The cartilage bordering the tumour is reduced in thickness and contains less chondroitin-sulphate, which still appears in isolated places as pericellular halos. In areas of erosion actual contact between cartilage and cancer cells is seen, and no chondroitinsulphate is present in the areas where the chondrocytes are being digested.
The actual destruction of cartilage generally seems to be effected by the conjoined action of the inflammatory stroma reaction and the cancer cells. So far, Ribbert's statements of 1911 seem to be correct. When investigating the process more carefully, however, it was established that cancer cells really have the capacity of digesting cartilage by their own activities without any co-operating stroma reaction. Further, the results indicate, that the first demonstrable alteration of cartilage just being infiltrated is an early disappearance of most of the preexisting ester sulphate. A moderate infiltration by leucocytes or lymphoplasmocytes is accompanied by a gradual depletion of this substance.
In all probability the observed decrease in the content of chondroitin-sulphate does signify the disintegration of this substance in the same manner as is effected in physiological ossification (Sylven, in press) and in inflammatory cartilage destruction (Sylven, -in press). As mentioned above, the disintegration might easily be caused by the alkaline reaction, which is known to prevail both in inflammatory media and in the intercellular medium of cancerous vegetations. Judging from the actual destruction and digestion of cartilage, the action of proteolytic enzymes has to be postulated. Apparently, such enzymes may be produced by the cell elements of the preceding stroma reaction (fibroblasts and inflammatory cells), as well as by the growing cancer cells. Obviously the simple mechanical interpretation (Ribbert, 1911) of the factors involved in infiltrative growth processes is incorrect. The present results call for additional data as to the mechanism under question.
Returning to the introduction, some further aspects have to be mentioned. From a series of histochemical investigations on the occurrence of high molecular ester sulphuric acids (or more correctly, "ester sulphates ") in connective tissue during different biological conditions it was found that ester sulphates of unknown composition were demonstrable in the growing tissue of healing wounds, in most mesenchymal tumours, and in the stroma connective tissue of growing epithelia, both normal and neoplastic (Sylven, 1938 (Sylven, , 1941 (Sylven, , 1945 . Certain observations favoured the opinion that these ester sulphates were derived from the granules of the mast cells, and consequently their composition was suggested to be related to the mucoitin-polysuphuric acid of the mast cells granules. But according to the opinion expressed by Meyer and Chaffee (1941) and Blix and Snellman (1945) the ester sulphates in question were possibly composed of chondroitin-sulphate. Their suggestion was not supported by any experimental evidence, but was only advanced as an analogy between the ordinary connective tissue and cartilage, which are both derived from the embryonal mesenchyme. However, by using the present results the matter in dispute may be further elucidated.
On A METHOD of analysing the "pattern distribution" on graded county mnaps whereby the existence, intensity and extent of regional influences could be measured (Appendix 1) has already been described by Cruickshank (1940) .
The present paper examines the information obtained by the application of the method.
Maps analysed are: Maps 1-17: British Empire Cancer Campaign: Annual Report, 1936.
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These show the geographical distribution of the relative mortality, fully corrected for age and class of district, from cancer of various organs. With two exceptions (Map 14, without County Boroughs; Map 15, Rural Districts only), the "County" includes the County Boroughs.
The reference numbers used in the Tables correspond to those in the original publications; the short titles are a guide to classification, but for serious study
